Noninvasive assessment of fetal central nervous system insult: Potential application to prenatal diagnosis.
We have developed novel methods for isolating fetal central nervous system (CNS)-derived extracellular vesicles (FCEs) from maternal plasma as a non-invasive platform for testing aspects of fetal neurodevelopment in early pregnancy. We investigate the hypothesis that levels of defined sets of functional proteins in FCEs can be used to detect abnormalities in fetal neuronal and glial proliferation, differentiation, and survival. Maternal plasma was obtained between 10 and 19 weeks from women with current heavy EtOH exposure and matched controls. FCE levels of synaptophysin, synaptotagmin, synaptopodin, and neurogranin were quantified normalized to the exosome marker CD81. Quantitative RT-PCR was performed with specific primers for miR-9. FCE cargo protein levels of synaptophysin, synaptotagmin, synaptopodin, and neurogranin were all significantly reduced in pregnancies exposed to current heavy EtOH use (P < .001 for all). Both synaptophysin and neurogranin appeared to be particularly discriminatory with no overlap between exposed and control subjects. Up to tenfold inhibition (90%) in MicroRNA-9 was observed in FCEs from EtOH exposed fetuses compared with controls. Our results suggest that FCEs purified from maternal plasma may be a powerful tool to assess abnormal proliferation and differentiation of CNS stem cells as early as the late first trimester. What's already known about this topic? Exosomes/extracellular vesicles (ECVs) are emerging as exciting novel biomarkers in neurologic disease (Alzheimers) What does this study add? Evidence that Fetal CNS ECVs can be isolated from maternal blood The origin of the ECVs appears to be the fetal brain and not the placenta Findings with ECVs correlates with fetal exposure to alcohol. Potential for first trimester prenatal diagnosis of fetal neurologic disease.